(19) 




Russian Agency for Patents and Trademarks 

(11) Publication number: RU 2056201 CI 



(46) Date of publication: 19960320 

(21) Application number: 93034496 

(22) Date of filing: 19930701 

(51) IntCl: B21D39/10 E21B29/10 

(71) Applicant Tatarsldj jpsudarstvennyj nauchno-lssledovaieTskij 1 proektnyj Insntut 
nrftjanoj promyahlennostl 

(72) Inventor: Meling K.V., Mukhametahln A. A., Abdrakhmanov G.S., Arzamastsev P.O., MeUng 
K.V.. Mukhametahln A .A.. Abdrakhmanov G.S.. Arzamastsev F.G., 

(73) Proprietor. Tatarsldj gMudarstwennyj nauchno-tssicdovatd'skij 1 proektnyj Institut 
neft)anoj proniyahlennoott 



(54) TUBE ROLLING OUT APPARATUS 
(57) Abstract: 
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(54) YCTPOHCTBO HJIH PA3BAJIMJOBKH TPYB 

(57) Abstract: 

ItjoCpereHMe npe^Ha3Haneao pa38a7iuqpBKH nepeKpUBaTeneft B3 npo^BjibHMX TpytS, ycrmaBJimagMMX 
d cKBasHsax. Ha 6oKoeoft noBepxBDCTH Kopnyca Bbmonaeabi KaxjxoaBue nnoame yuacTKH, Ba Korropbtx c 
nouogyjD ocett Ha onopBbix nnacnraax ycraBonncHbC Banuiyiocmic ajicMCHTbi (B9). nnoenK ytoctkh 
BbmonBeHbf b UfPiHBftpBNtcxxx. DjexoBOK (U). Och U coBnaflajOT c ochmh B3. Ha U BfamonaeHbi 

OTKpbrrwe c omioro Komja na3bi (II). Onopmjc nnacTHHbc pacnonoxeHbi bHh xoctko coR3aHbi c ochuh B3. 
Ha OTKpbrroM KOHqe Kax^ono n BbmarmeH flonojiHsrrejibHbrtl II. Kaxppn onopsaw anac-rana csariseBa 
BbicTynoAC paiMrfiytmbiM n jjannnHHroibaaw II. Kopnyc c ooopHbnm nnacTHHanH oxBaTbieaer raflxa. 
Tax oh coBOKynaocTb npBSHaxoB o6ecneHK8aeT nonfrmrc.Hwe HaflcaroocTH ycrpoBCTBa. 1 a. n. fr-m*, 7 m. 
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Description [Oracane M3o6peTCHHn]: 

H3o6pcreawe othochtch e 6ypcsmo n xamrra/ibHowy penoHTy cKBaaum a iipenHaoHaHeao. a lacxHocm. 
/uih pasBanhgoBbroaHaa ycrpoficre B3 npo^KTibaux Tpy6 npn hx ycraHOBxe b cxeamHe. 

Haaoonee tinaoxaw k n3o6peTCHmo no Tcxmwecxaa cympocra wbtwctch ycrpoftcTSo ujih pa3Ba n mpapi 
npo$K7ibHhix TpyfS npH nepexpbtTHH rmh 30H ocjwxbchkA b cxBaJKBRe. coftepmamre nonuft 
nHnBBnjBWB C BHH Kopnyc, na Hapyxraoft noBepxHocm Koropcro BbtnoiiHCHhi hbkjiohhmc orHOCirrenbHo 
npoRojibHoft och Kopnyca nnocsne ynacTRH, a ycraHoancHHwe Ha nocjiqprax c nowomwo ocefl Ha onopHbtx 
ajiacTBBax BanbHyKHqae sjicmchtu. 

HcnocraTROM aroro ycTpoacTea hbjihctch BoaaACKBocTb cro patiorbt H3-3a h£hoct&totoob (hsdkob) 
npoRHocTH Kopoyca, nmniMatthaaH TCjmpsHa ct€HKH xoroporo b pc3y/rbxaTc buhuiihjchhh hbkjiohhmx k cro 
npG^onbBOR oca roiocxax yrocrxoB hc yHOB/ieTBopttcr ycjioBmo npcwHOCTH npH xpyneHBB. 

LJenb B3o6pcTC HHH noBbnneHBe aafle HaaocrH ycTpoAcTsa 3jlc«*ct yBcmraesiiH npo^Hocrn cro Kopnyca. 

3to flocraraeTCH tcm, to> b onwcmaoJOM ycrpoacrBe pnn paaaanbnpBKB Tpy6, cancpxaineB nanbift 
iBTOBBynawBCBBH xopnyc. na Hapyacnoa noBepXBOCTB Koroporo BwnonHCBbi HaxnoHBbce orraocsmnbBO 
npon^jibaon och Kopnyca nnocsHe yqacTBa, a ycTaHoenesHbte sa nocjpypax c nonongJO oceft ua oaopBbzx 

corjiacBO BOOOpCTe ra no HaxnoHHbie nnoanae y uacTKH Ha napymnufl 

DOBCpXHOCTB KOpByca BUDOJIBXHbl B BHffC L^IHM^UMUPUKH* CCXOBOK, OCH BOTOpblX COenaRaiOT C OCHMH 

BBJihnymnfoc aneweHTOB, a Ha uexoBKax abmojnieHbt oTxpbrrbie c onHoro ROHnja h sxo^eHTpa mho cMexneHBbie 
K newy naou, npa otom onopHue nnaeraHbi pacnonoauHbi a na3ax h kcctko coroamj c ochuh 

BaJThHyKHOHX 3JICMCHT0B. 

Hpyrsu OTjnraKM oimrwBarwnro ycTpoacTBa hbjihctch to, «rro Ha OTRpwrow kobhc KaxuKiro naaa 
BMHa n HCH ^naiiHHTcnbHbid na3, a Hassan onopHaH nnacTHHa cHafiatcHa BbccrynoM, pacnojioateBHbiM b 
flononHirrejrhHOM naay, npn arou. ycrpoftcTBO CHofiacHO raftxoa, oxBaTbD3ax>tn£ft xopnyc c onopHbOUH 
nnacT HHaMH 

yaasaHHbie otjdtohh o6ecnc^HBajor B03M0JKB0CTb ybcjehmchkh TomnaHbt ctchkh Kopnyca b Haaoonee 
onacaoM non ep c mon cc^chbh cro, DJiaro^apH ncuy noabimacTCH nporoocrb aopnyca h, cncnoBarcnbHo. 
HaneJKHOCTt> paoorbi ycTpoBcraa 6c3 h3uchchhh cro HOUHHaiifaHoro aapyKHoro nHawerpa nnn ^aHHoro 
Tnuupa 3MCp a 

Ha 4ht. 1 dohbobho ycTpoflcTBo, ycTaHOBTtcsHoc a npo^suniHQH pa3BanM^0BbiBacMOH Tpy6c. 0C4DHB asm aa 
^jht. 2 orasHe A- A Ha $ht. 1; sa <^ht. 3 ^panceHT aopnyca ycrpoBCTBa c KoacrpyxTHBBbibm ajicucsTawH 
n/nz ycTOHOEKH BajibqyrazDix aneueHTOB; na <^hp. 4 bha no crpenne E na $ht. 3; na ^jht. 5 crceBHe B-B na 
<wr. I:aa4«r. 6 ceraae r-T aa <mt. 1. Ha ^kp. 7 cctchhc A-fl aa («r. 3. 

ycTpoacTBO jdth pa3BanbnpBKH TpyfS ($ht. 1) coflcpaorr iiBJiHHjujg^eciLHH nonbift Kopnyc 1 C nCHTpanbHbIM 
KaaanoM 2 a pe3E>6avai 3 h 4 jjpn coc/b^hchhh cootbctctbchho c kojiohhok SypHnuiux xpy6 5 h 
CKBaxKHHbcu ofiopyffoaaHHfw 6. Ha HapyxHOH noBepxHOCTH aopnyca 1 no^ yrnoM k ero npo^onbHOft och 
BbmoinHcHbi nnocxHc yuacTKH 7 a Bane djothh^phucckhx uckobok 8, Ha Koropboc BbincuiHCHbi oTKpfafTbie c 
onHoro KOHna na3bi 9, 3Kc n je H Tp iWH 0 cmchxchhuc oTHOCBTcnbixo njeKOBOX b cropoHy oTKpbrToro aonna sthx 
naaos, c yrnyoVicHHHMH 10 a ax npoTHBononoatHbix oTxpfaiTbna KoanaM CTcaxax. B naaax 9 pa3McmcHt4 
onopHbie njiacTHHU U c KaahiphKoun 12 no ax nepa^epaa ($ar\ 1), axon^mniua a yrnyfincHHH 10 naaoa 9 
(4ht.3b4). 

Ha noBepxHOCTH onopobix nnacTHH U i$xnr. 1), KOHTaKTapyxnncft c Kopnycou, H3roTOBJKHbi Bfarcxym* 13. 
taa^u i UiM e a njononHarejxbHfaie nasi* 14 ($bt. 3 b 4), BunojiHCHHbre hu oTKpbtrfaix yqacTxax nasoa 9. Ha 
HapyjKHoft noaepxHOCTH Kopnyca BunanHCHa pe3b6a 15, aa Koropyw HaeaHueea raflxa 16, oxaaT WBaannaH 
onopHbre nJiacTHKbi U a o6ecnrqaBax)inaH cobmcctho c ax xo3wpbxaMH 12, Bbtcrynaua 13, yrviyfincHBHMH lO 
b xopnyce h ffononHHTcmfiMMH naoaxH 14 ^BHcanyno mtacTHH U or npoBopora a BbmaffeaBH aa imoob 9. 

Ha ww ii um or sopnyca nosepXHOCTHX oxxopHbcc nnacraH U kcctko h c sEajfsrrpmnttu cucnjfxnseu. k hx 
Bcpxuefl nepB^epBH (rpanHne) aaxpenneHbi och 17 (^ar. 1 a 2), na Koropbuc c noMonnjo ^BxcHpyion^ro 
KonfaDA 18 ycTaHoancHW BanboyxnnKe ancMCKTU 19. npx stou och 17 sajibnymnnKX aneucHTOB saKpcnncHbi 
na onopHux iroacTHHax U Tax, vro ax rcouci pMHe ciaic oca chmhctpbh coananaKrr c neoMrrpa«iccxaMH 
ocHMB cavMerpaa iDmaanpavecxax nexoaox 8 (cm. oceayn /nrax» 0-0 aa $ar. 3-4). 

3KCi\fiHTpH^Hoe cMenKSKe naaoB 9 oTBOCHTcnbBO nnon^ana nexoBox 8, a TOKxe BenHmray uaxcauanbHO 
B03Moaaioro ymyojieHHH uckobok b cTCHxy Kopnyca onpcncnHxrr pacMCTHboc nyrcM jyvi KOHXpcTHoro 
THnopasMepa ycxpoftcrea c yMcrow o6ccxichchhh HCo6xonHMoro 3anaca npoHHOCTH Kopnyca npH pafiorc 
ycTpoftcTBa b ycnoaaHX Kpy^eroxH. A waxcawanbHO bo3uoxhoc CMcmjeHKc onopnbtx nnacTHH 11 
oTBOCHTenbHO oceft 17 BanbuyiomHX aneueHTOB 19 ocycjioaneno pacnonomenHeM na30B 9 no^ hhx a Tew. uto 
reo MC rp B^ ec KB e oca cauuerrpHH saxpcnneHHux Ha hhx oceft 17 Banbuyxtnasx 3jicwchtob 19 nojixcHbi 
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co«iafl«Tt, c reonerpiwcaaiMH ochmh cHwwcrpHH hcbobox. 

Pafiora ycTpoflcroa ikotchhctch Ha npMMCpc pasaanbOpeKii npo^wibaux Tpy6 npB h3ojihii?to hub ooHbi 
HapymeHHH rcpuerH*iHocrn o6ca^Hoa kojiobbu 20 ($nr. 1, 5, 6) ciBamHu. 

ripo^HTifaHbte TpyfSbi 21 cnycfcajor BtnyrpB o6ca^Hofl sonomiu 20, b HHrepean bsotibbbb h pacnncpmcyr pp 

npEKCTHH BX CTCHOK K CTCHKC otfcaflpoft KOJIOHHbl 20 ($HT. 5) COOflaHHCM BHyrpCHHCTO n^paBJIHTOKOrO 

3areu c nowombw pc3b6« 3 ycTpoHCTBO npncocflHHHJor k kojxohhc Tpy6 5 h cnycxax>T b cKsaanray. no 
/jocTHJKeHHH ycTpoftcTBOM BepxHero EOHi^a npognnbHux Tpyt5 21 KGJioHHy 6ypH7n>Hboc TpyfS Hatamanr 

Bpai^aTb npH OflHOBpCUCHlIOU COG^aHHH OCCBOft Harpy3KK H npOWMHKH IXOJIOCTH TT>yt5 <KpC3 UCHTpanbHfatfl 

Hasan 2 Kopnyca 1 jkhhkoctoo. B pc3yjit.TaTC yroro Hc^omarbtc «aajiamcM y^iacTKH 22 {$ar. 5} 

jjpO^HTIbKbtX Tpy6 21 BfampaanSDOTCH AO nnOTBOTO H rCpMCTBWHOTO npHXaTBfl BCCM UapyKBQB IIOBCpXHOCTB 

npo^ajnjnjx Tpy6 % rayTpeHHeft noBepxHocni o6ca£Hux Tpyti 20 ($>ht. 6). 

TlO OXOH*iaHBB pa3BajnaZ1pBbIBaBHH KOJXOHHy 6ypH7Il*CbIX Tpy6 5 C yCTpOBCTBOkf CO^HKMaJOT B3 CKBaJKHHbl. 
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Claims [Oopuy/ia H3o6pereHiiHj: 

1. YCTPOfteTBO jyiH PA3BAJ1LUOBKM TPYE, coflepwanjee nom*& imranawpiwccjuift xopnyc, Ha aapymofl 
noBepxBOCTB KOToporo budo/ihchiji HaviOKHbce OTsocirrerauio npoflcurbooft och icopnyca xuiocxice ywacrxH, b 
ycTasoBTieHHbce na doctxc^hhx c nouoinjjo ooeft na. onopBbix nnacnraax nanuiyioiiiHr aneweHTbi, 
ornaraannieccH tcu, «tto HasjioHHue nnoause yiacnai Ha HapymHoft hobcpxhocth Kopnyca BbtnomicHbt b 
«W* iQumqapmecnoc hckooox, och Koropwx coBnaflaxrr c ochmh Bamxxyxmxfsx anoiorroB, a Ha tjfx.oos.ax 
BbmonHCHbi OTKpuTbie c ohhoto KOHqa h 9Kcn£HTpH*iHo cm«hchhwc k Hewy nasbi, npH 9tom onopmjc 
nnacTHHbi pacnojiomemj b naoax h xcctko CBwaaHbt c ochmh BSJtbqywxnfsx aneucHToa, 

2. YcTpottCTBo no n.l. on maxxxpecH tcw, trro Ha ompbrroM Konqp KaKjjorx) na3a BbmonHCH 
AonoHHHTenbHuft na3, a itaHtnaH onopHan nraacTEBa caa6s€Ha BbicrynoM, paauenjfWbtM b 
nonoHHHTenfaHOM na3y, npn yrou ycrpoftcTeo caaoxeHo raflKoft, oxBaTbiBaiomea Kopnyc c onopHbiuH 

□JiaCTHHaMH. 
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Drawtng(s) [Mepreu]: 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section A- A i n Fig- 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 



RU 2056201 CI 



Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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